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(54) B8MO«»] vji^ptT'-f T-S— nffl5*w:^i'rwtt« 



(57) _ 

C^ft^S] HD3 > h n-9 1 2 0-1. 12 0-n 
C«i^$n-5«;^[R)E?IJHDD1 1 0-11 ~1 lO-lm 
••• 1 1 0-nl ~1 1 0-nm Cj;ORA I D4:r;u 
-■:/2 4-l. -. 2 4-n&> i^;^lRl©E?iJHDD 1 1 0 
-11 ~1 1 0-nl . 1 1 O-lm —11 O-nm iriO 
RA I D3^*';b--/2 3-1. •-. 2 3-a%-in^n.m^ 

L.> #HDD 1 1 0-11 ~ 1 1 O-nm ®®Sc5r. 

m*)MLmm^n^±m-my'-9 (D^mmoRA i ds 

SIflffiORAI D3««ci:, />^*-7^-^CD^&*flffl®RA 
I D4«i«i:C:9-fiJb, RA I D 3&4««%RA I D 
3RZfRAlD4X\ RA I D 3«««:RA I D 3T> 
RA I D4««^:RA I D 4f^n-?n»^-rSc 
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^^■*53^?IJt3Ti5'-bX$n-5^1 ©T^-r X^T U'l'^' 
X h ^m*- e> CDS* C«ev ^t^nB#T' -f:^i?rjyhn- 

aewttrie^ 1 ®«Js?{r«Mam 1 ©^ei-r'-^ 

^B0|fria^ 2 CDMit lifrlaM 2 ©^^St'- 9(D^ 
^' $7ttt-^©x^-«EIEff#T'ab€>^2 O^' ■< A u 

^aofrfBH 1 ^ ©t'- ^ K^5i^m L ^^Tt^-a-^ 



=&Kc^mbT-^®7'-c5'CSr5< x5-1*IE^^Tt5-a-?> 
^1 ©:^*Ccfc5 U */^~U*0^- K©K.^^fc^L«J^a=Sr 
^TV\ x^— (*iE^^©'r -f Xi? 3 V h n — ^;i)5 1 ^ff 

*>e>M*m$nfc7'-i5' twa-^< x^-i9fiE*«irfBAtB 

Slt*]IllBffi©v;i^5=-^7=> 7-y--A-M7=''f x^T U 

B^lfEi^ 1 e. © X - ^ tij L ASg* ^ Kit^-k 

fria*::^ h^«CJ:'9lusa^2©Mi^*^?.©7'-^'f!<^(t 

aiLA5M*$n./ciK-&[±. l^ife#7'^• > h o-^ 
:y'F*i!©fjfa#x X ^« ©ffjifim 1 ©«te!c* Eifrie 

^2©Mli!c*^^©7^-^'K'%'aib©.^=&ffio-B-, fc-^^til 
Lx^-i;^cofe7*-f hn-^iOSl ^/fttff^E 

Jfi2lfitt©-v;W^^7'-f T-9— /N'^T'-f ::^i?T U-T^ 

@ 

Hui2^ 1 ©«i^'N®7'-^'«^ji.^*ss*$nfc:^-g-, 
Krffe*>^ h««*^e>-^x.6ns»^ji*7'-5'©fifs^ 
1 ©^-^•■/©^^'jT^'f ?rfiieAt±i:;^^©cj;o±fiKSi± 

Athti^m:i^'o±^^nrzm i ©^ -t :/©^n° u -< ^ 

©T^-f xi?T u-r i?';u-7'rt©|fjia#7'-i' :^i?^B©fir 

T'p^wlfffB^T^ -f :x ^ se©^^j^:;f s Bute^ 1 ©MteSc© 

r'- ^' < MiS^ 2 © ^ -r :/©/N° 'J 7- -f ^^fi^S -a: 

T^^K-r^T^-f xi?^a©^i ©««c«tii*-ti--sr 

Cff*^5] BiilB^l ©MlSRt/tiifem2©MJ^(r 

fjtBT^i- ^2?SB©7''f :^i?M«c^r^DV^T, IfffH^ 
3 ©«Jt J: "9 ^Jiiii©ffii^*5iij 0 ax ens :i 

i:-rsft*«lf5«©v;wf=-y-r-f T-y— >'^ffl7'-f 
HUlB^ 3 ©MiicA- p. © X - ^ m L *SS;* $ « 

-a-. fjsB^x ^sa^rioms^n/c7^^• v^^sac>^ 
^B©Hti2m 3 ©ffiftic*> e> 7*- *^^5iai-r lit sb©m 2 



•:J<x^-1*IEi:=S:fi^-5fcS()09m2(Z):^^CJ:?)'J 

^frV^, tt^ai tx^— i:?^-?^^ 3 > h n — -7 
A5 1 ^ysfttff^-r-S^-g'trti, ■ftboMIS^x :^ rj V 

fjf2Am;0^g:t'fi'ioit. S!<^mLx9-i:/j:-:,fc7^-f 

^mtx^-h^Cofc^T^V Xi? n > h o-^C>Pj-L. 

T-^©t'-^CS'3< x^-1*iE^^Tt)■ti:-5m2CD:^^ 
i S 'J ;^7>'^' 'J * 0 ^- K®»c*tli LM® *^TV^. x5 
tt^IE^'srOX'f :3 V h n — 1 ^/ftt^ft-T-S 

■rfe ^5)^ 1 © =^r - ^triam 1 © -< X ^ 7 U I' 
y^^C, fusBmi ©«it{r>Pt-r?>Mi2^2©:^^CJ;S 
*A'U*0^- K©Sc-^t±iLS*t. Hfrl5^2®7^-f 

xi7T u-r i/;i^--/rt©HfriB#X'f ;^i?se©lijfB^i 
©M«©t'-c?' tc:S^< frtB^2 ©^ -Y :?'©^N° 'J -c ?r 
^5?$i±-cm-r ^ :^ ^'^B©^ 1 ©««c(::»ta 
s-ti?)fci*©^2©:^^cj;S/'N°';7^'f ±J5S; • 
5* i: ©# t.fT?IJt?ab*ll 2 ©:¥ i - ^ffrlE^ 2 ©r' 



^#ta=*-r-^' ©fflEM 1 ©^ -f -fa^^^ U 7^ -f ^StitB 

ge^ii-r^Wia^l ©T^-f :^^?T^^'^>'-'^- 
:/|^©f^l£#7=' -f >^ ^SS®fjtBm 1 ©««cC#ta* 

=^ i - 13 -o ;i V ^ HtifB A tti ® * ©^-r » # iii<^ ^^lE-^ 
©fna^T^-f :^i5'^«*5-^jx-?n«-r^iijis#^2©f' 

• »tii<%^5**. SK»2©X'f xi?T^^i/;^- 
7^c5!fi^;•r«.H^rK^2©^i-^3o^cr. mU^^7 vm. 

8!ci:-rsit*3l7ia«©^.'l'^^X'fT-y— Affix 7 

^n^Ut^-t^jS • (WI— ©H(lfB^2©^^ 

-©^'T. if©fjiall2©:5^CJ:^U:d^N''J*0^- 

1 0 ] |friB«JfflI^IS:«> HtrKm 3 ©^^-xcD 
Am^3S:*©1^t>fT?lJ-efe^^3 ©^ ^ -=£:BflIS^2 © 

1 ©^^-ir-o:i&:d«n-55*©llfTirS-r'5^PBlir5^^# 

ii^jn^fc^sb^i*e.nfcii 1 ©^rBi^fBtiLT*5< 
to©^ 1 ©BtfBiiaii^afc. tuiB^ 1 ©b^PbI. S-tftfria 

^2 ©+ ^ -a£r/CfufS|g3 ©^ 3. — Cofd:*?tl-5^S 

*©^fT(r^-r^s^rBi©±Kffij: K)^^\^m2(Dmm^ 

IB« L T < © m 2 ©^HialS^IS i: , mUW> 1 © 

^ 3 ©^PbI =S:IHti L T jo < sb ©^ 3 ©^raiElt^S: 

lulE^l ©=^^-t'3'irr-5 i:-r-5|fjf5mi ©ffilStfe 
(4Mh2® 2 ©®iS^© Aai:':^*©^-rtejil**5'J^*^ 

toe^tiTt— ^*:ia)i±.©»'a-cf±, ^KAiiiti®*=&fria 
-^*OToeJS*©«8!c® Am;^M*ic:^i-iij LTfria 

^1©=^^^-Co/j:^. sfrl2^2©^^-S.t/BUia^3 
®^i-tr-D:i5:<'S*4'trtt. ■?:©^*%ftb©ll*i:® 

M-^ti, fjia^l ©:¥3.-Co^c*5nTV>SS:*$:ftffi 
v^J:^^3:^>>-s?i-;^f friEM2©^i-S. 



1 o 7. y V i - ;wT' t e. fria^ i (omm^mi si 

fc^cofc^-^cti. tfrsam2(7)^:i-s.u^fitB^a<7)=ir 
ifi-bt^. mrfa«aflD^rBifEit¥®ci5u^ffio=fefBis-r^ 



[000 1] 

f^*S*J^d:«b©i: LTRA I D (Redundant Arrays of In 
expensive Disk) t.W^iT.^T-^y-^^^'^MmLtz 

ro. Patterson. G.Gibson, and R. Katz,"A Case for Redu 
ndant Arrays of Inexpensive Disk (RAID). "ACM SIGMOD 
conference proceedings. Chicago. IL. , June 1-3. 1988 
J S.t/ TRandy H.Katz, Garth A. Gibson, and David A.P 
atterson. "DiskSystem Architectures for High Perfor 
mance Computing. "Report No.UCB/CSD 89/497 March 19 

89J cte«^nTv^-^)o 

[0003] RAI DT-^7-i?^-v«. _hf5LfcJ:o 
•ffiT'&rT'-f Xi? F^-f :^©x-5'i:*^?>l**7- -i' Xi7 F-7 



[0 0 0 4] iifiL/cid^Jx-f X^'T U'f 

/j:ao©5**5fe?)o 
(1) «ffitt©|Si± 

45Cl±, tJe^A>P,*P5>nT\,^i)RA I DSe (x-fXi? 

[0 0 0 5] X:J' F7^':^©^*A5^^t 

fc«^, RAi D■t'»K^nTv^^J:v^«-a•^r^i, tccx 

J&rii'fi, xh^^tfv^' (x- 

fc) i{i^fTt3n^ri:*5#'<, Pl»*^^4tfc:x^' Xi? F 
=7^-:r(D7'-9tz»^tj:<, m^-t^^X(Dr-9(DW 

[0 0 0 6] -^©Tt*. RA I D®»SliH*J!Slft— 

$:B&ih-r -5 d i: A^S* 3 H^c 
(2) Mffiy'-^WiS^ 
RAIDT-^x^^-v (RAID^#) liiCRA I 
D0~5 (RA I D U'<;l^0~5) ©6o (O U-^^W) 
fw53-|SSfL-5= c:©6o© U'<;l/©-5 1>, RAIDa~ 

[0 0 0 7] S-rRAID3t±, tt:g5S^/^^V^*fe (M 
h^ffi) T'©xh^^'krvi/^lT-5ri:-^\ 1 
o© I /05*»->^ UTrfef" -f Xi? F^-f ^=&M?lJ (R 

^) trTiJ'-fexTt^ct^tr-r^i^^^c. xh^-rify 

[0 0 0 8] RAID4(i. Jig^6t);^§V^*ffi mX.\t 

f*-f x^©!t&a-fei?^'iiA_h©*fe) T-wxh^-Tfy^ 
%fT^:ii:-r% «?S® i/05*©^fti;'i'5>7''f xi? 
F V -< M^^c S J; -5 L T , c*tJ^;-r 

Sr'^ X^' F^-f :^=S:a3il^Ti?-bX-r?t^J:-^C-rS 

X b ^-r tf>^snfcx-^'©>'^'-'7"-f 
©T^^Xi? F^'i'-/ct§ffl-r^::^^T*afeS, 
[0 0 0 9] RAIDSti, X h ^-T f Vi^Snfc?^- 
fcAW >^'-U-:^Si^S-^?r^V^TRA 
I D4i:l^«T'&?><. IiA±©ri:*-e>, \i=ri^9-90i 
iiO\^.-k.mX. L*>4j7^^ X^ F9^y©^«B#l^t 

-^©esiu- b ^^IELi^J:^tn^^^J:^^d:v^7'-^©^& 

i^Cti, RA I Da/6^®LTV^S„ 
[0 0 10] — #ihili©<i:-9C, Jt«fe*j/hi"e. X 
^,;^,s^^g^n-^)7^-^©^&^fl^'«^ raid4 

RAIDa^fcttRAI 



D4 (5) CD— :^fc*lt-C«TA-^*5^i:-5o 
CO 0 1 1 ] ZCDtzSb. RA I DSB (x^- 
U-r^B) RAID3i:RAID4 (5) ©Mt^ 

A- T 7^*5^ nfcfl, ±» t $ n ^ J; -p 

-9t. (b) fi^ra^ff^n, i^ojiLfijfflsn^x 
[0 0 12] ^fc, iffitr-i^cDmiii (^M) mmiz 

^iS^jtffiSn'Sy-;^^:, (b) ftfeCD-tf— A- (7^^•x 

mK)MLmtii^n) i>^-7.h:i,'^^K>. -^n^n©^- 

[0 0 13] :i(Dtzib. IrI— RAID^B (x^-x^T 

$n-5o ^:lT'^^e*^i, E12 o^v^«gi2 i c^-rj:^ 

COO 1 4] S2 0©x-r :^i?TH'g«tt, ^fi^©7^ 

7=V X:?' K^-r (HDD) 2 0 1 =&i^S6<Jfi2*7U^^ 
CEBtT. :3> h n-5 2 0 2®ftlJffllCDti:T-2»:7C 
CDRA I Dyji^^m^Lfzh<D-^$>^o 

COO 15] '®^2 06Df'-f;^^Ti"r^et?tt, 2 

aCRA I D«S*5^?>n^' ±ia (1) ®M 

«ctti;£;x.?)ns*5, _hfe (2) . (3) os^ca^K 

CO 0 1 6] — 02 1 (Dt^^ l/-rSB(i, R 

A I D3-eMfflI$tl-5HDD2 1 1 ©^Jt, RAID 
4, 5T'^lJ^^$i^^HDD2 1 2CD5lJi:&*L, RA I 
D3i:RAID4. 5CD^::^®^tg=S:ito-i > h o-^ 
2 1 3CJ;"9, m?.HDD2 1 1 (RA I D3© 
ifJi'-'f) ^HDD2 12©?iJ (RAID4, 5®i/;i- 

CO 0 1 7] ZC0m22(D7'^ ;^i?T U-Y^BT'fi, ffl- 

ffitt©,^T'3c#$ixT*3 6-r, _hfe (1) (Dwm^ic^x. 

(2) 0S*cj;£;x.?>n^cV\ */i, ±fe (3) cdJ;-5 
CO 0 1 8] 



X^TW-f^BT^, ±tB (1) . (2) . (3) -e5^ 

i,t±Bmm^^mLxt£^nfzij0x^(DS&^}it. t'^ 

X ^ SBiTlglS:©^' -< X J? T u-f ::^!S;$r pTtg i: 1" « 
CO 0 1 9] 

^1 ©;^[R]S.t/m2©::^iaiT'*$n?>2i*7ct>t 

mt^tzisbcDmico^m a:;T, RAID3&4M«i: 

2C7)±^»7^-^' RA I D3«l^i:?^t-^) ^ 

*&«-r^fc!s6cr.m2®ffi^. S.Uf/jN#i7^-^=l:*&i^-r 
^tz!!b(Dm3cDmm. (UT. RA I D4««ci:|(F-r-5) 
tr^^SiJLTl^fflSn, _hie^l cD^d-l^cOT^-f Xi?^B© 
Bd?iJ a>lT, mi ®:^l^®S£^Ji:^5^-r^) Sir, ^(Z)E 
JUF^CD^XCDx-f X^^B*53e?UCTi5'-feX$nS^l 
©T'-f XiS'TP'/'^^;!^— aXT, RAID3^^;u— 

lx-5^2cr>7'-f Xi7T H'^>'U~^ (RAID4^>'l— 
-f) ;&s«5K^nS7'-f X^^BoPh, ±mm2<D:^\^ 

■^Ti'^t.T.WM-t^'f ■< -zif-ziyhu-^h. *xhS 

h o-^i:c7)rBl©7='-^Atii:tJ^fT-5Affl:tJ^|S: (RA 

tiiSnfc7*-^'fra-^<ai^-«£iE (felT> RAIDS 
CJ:?>';:*^N''Jfcl5^-r-5) fc> *X h^B*»?>#x.?5n 

(D/^')7--< {l:XT. RA I D3®^N°U T-.f i:^-rs) 
^fi£^tg^cAai;d#a (RAID^«) i:^iix.T*3 
•9, ±faRA I DSi/vw-:^ (mi®x-f Xi^TU-f ^J' 
I^C9#x-f Xi7^B®RA I D3&4MJ«{3tt 
±12^ 1 cD;t#S:7*- ^ ©^J-fiJ 7*- * tt CD X ^ - 
I^IEIf^-eab^RA I DS^A'jT^-f (^1 CD^-r :^CD 

fT'WM.-^n.. ±temicD7''CXi7Tu-i'i/>'u 

_:/p^(^^7^^. :^i7^fi©RA I D 3^«cCti_hsa^2 
CD±«47^- ^ CD^^-Wt*- * «-?:CDx ^ -lasiElt^ 
•Cab-SRA I D3CD>'N°';7^-f (t^lCD^-f^OD/N'UT^ 
-f) *^EBSn, ±faRA I D4^>'l'--:^ (M2CD7^-< 



ti±iS/>^» X - ^ 0) 53^iiJ X - ^ ^ ^ <^ ^ ^ 
-1^iEit^-efe^^2cZ)^^:/0>^N°UT->f a:AT. RA 
I D4(D>'N'Uf->f id^EBSn. ±tSRAID 

4>/;U-^F^c7)7^^ :x^SB(7)RA I D3&4«iSt3 
ti. [Hi— i/;b--:/F^c7)ftfec7)#x -f :^^SBi7)RA I D3 
& 4 ^i§? 13 i£g $ nfc 53^ilJ X - ^ 0 ^ -I^IEW^ST 
-5 R A I D 4 CD^^ 'J ^ ^ ;(;««$n^ d ^ ^1*^^^ 

[0020] ^cDc^^^cCx-r I^^^SIvI^dV^T 
ti. mi(Z)>^^*x-5';6^*&tt$n^RAID3&4« 
JStiRA I DShRA I D40M:^T»^^n^o Lfc 
;{)5oTRA I D3&4^iSti> W^*tt-^0^«;??^cfc 0 

l^^^n^RA I D3MJSt^RA I D 3-C«a^n^o 
L/c;!?^oTRA I D3MiSti. 1 a)>^#S:x-^ 

C3DR A I D 4«Scir*&Jflf ^ r ^TR A I D 4 ^^ara^ 
[0 0 2 1] ±Kx>r X^Tb-YSatr 

Hm-r^^c^s!). 7^::^ h^«iri:0±iaRA I D3&4ffi 

RA I D3^>'W->^(^60#T^^ X>:^S«^^>RA I D3& 
4Mi^;?)^^<^T^-^iS<^ffi t?:fTt)i±^^*t3. Sn<^^tli 
Lx^-B#trti. ^^-r^T^^ :^^^e7(?^St-^RAI 
D4:i/;l-— T^f^^T^ftfet^^T"^ >;^^B(^>f^JSt*^RA I 
D 3 & 4MiS;6-6T^^-^ ^M^ffi LT-^cDt"-^ 
< x^H*iE^fi't)'ti:'5m 1 C7):^^ir J:^ U U*^ 
^-VCDm^lhL i\^J.T. RAI D4c^U;^AU*i9CD 

-:5<ji^-1^iE (RAI D3^rJ:^U;^A^U) ^JitflA 

[0022] c:(Z)J:-5^cCx ^ :^^T b'1'^g^r:fcV^T 

RA I D3Jrck^M<^UitTJi^-^^co/rT^^ ;^ 
i:7S«;6^m?a:ff«b)^c^LTt). RAID4ir^^gg^ 
ffiL^fi^-3)TRA I D4t7)^N'U^^ ^ffiV^fcx-:7--1*IE 

RA I D3CJ:5M<^m t"e:3^^'-^^co/ry-> 7. 
>7^»;6no:^ctt(7)«^l::ti. iffiAtti^J^S (RA I 
DmW) -ecDRAI D3t3ck5U;^7^^^UT^®"5Jtgtc:/3 
«). ^;^.-r^T'-<>^^^>^a-^l-&a)^;6^fT'9U;^ 



[0 0 2 3] ZCD^vt^^^'k^K'ttz^. 

^ayVu-^lznLX. gftj^r^RAI D3^;u- 
•f\H(D^7^^ >^>7^e(DRA I D3&4«Hc*^?><Z)x- 

L^-K(5[)M^mb (RAI D4iri:5U;^>'N*»J^L^ 

7^>f hn-^^^n^/cttffft'T^^'&t^iti. fife 

-5<3L^-^iE (RAi D3t3j:5mia) ^Am;d#^ 

(RAIDil«) \znt>^±. Sg<5^ffiLx^-i:*cofcx 
^ 7.^3^ ha-^;{)^2^m±ff^t-5^^l3. -^rCT)^ 

5^j^:^-r5RAID4^;l^-:/F^®»^•r'5'7"Y:x>:^ 

•^^^^tr. Sc-^^ttSLx^-B^trti. ^^RAID4^ 
;^_>/f^(7)ftfe(7)^^^ ::^>5r^g£^^;;^,-^^RA I D3& 

-1^IE^fT*oi^5m2cZ);b'^tr U :^y^'U*0^- K 
(RAI D4trJ:5U:^>'^^U*«9^-Fc7)M 

[0 0 2 4] h^fi^riORAI D 

3 & 4 mi^f)^ ^cov'-9 ffi t ^ n/r^-g^-e 

T. RA I D3«iSc;6-^CD7^-^W«^ffiL:^^S*$n/:: 
^-g-^lplltt::. RA I D3ir J:5it<5^ail-<^*^^tT"9. 

RA I DS^J^^-^^co^'f^ 7^^'^m(Dmt^^l(0M 

3^^-.>5. j3^-:5< x^-1*iE*±l2Affi;tI^I9tt^fT*:>it 
[0 0 2 5] c:Oc^;'5^r*^^^rfcv^T^i. RAID3 

^RA I D4^T-2fi^3«a^t^TV^5RAI D3&4 

[0 0 2 6] ^tz:^^m\t. 7t^:xhmm:^'^^RAlD 
4^mib>it>(Dy'-9m^SiLf)^^^^ritzm^\::i. 'i->x 

^ uy hU'-'7\:iKiL. ^;^7.>^gBc7)RA I D4 

^J«;!)>^c7)T'-5^M^ffil-«^'^fTt^^ (RAID4ircfc 



^_^(r^-^<x^-«fIE^fTt>ti- (RAID4»r^^ 
'J K®f!^tHb^fTio-t+) > M^tHLJ^-y — 

-f x^'^aA^S-rsRA I D4^;^-■/f^0aSr^^■ :^ 

^t'^ Xi?ge*5S-r?)RA I D4<?'>'W-^rtC!>te®* 
x-f X^g«®m-r'5RA I D4««A^?)^-^^M 

(RA I D4CJ;-5'; F®fc*ffiL^tr 

[0 0 2 7] :i©<i;-9t:i> ftf^-r^x-f T.iJ'Sa^ffli?)^ 

y^yvJ^i-'J >j?'Ci^W^#^^cCV>J:dC, RAID4 

[0 0 2 8] ^tz:$^^mit. ±^A'f-9*mm^n^ 

RA I D3&4ffiJSJtt;RA I D3«iS^, /jN^l-f"- 
^'AS^&SftSHSRA I D4«iS<tO^JlfllJ©-r-f 

[0 0 2 9] 30DJ:-5ir. /jN^gx-^^fex -f :^i5'©rt 

[0 0 3 0] *7t*^?iti. *x h^«irJ;ORA I D 
3&4Mi«'\097'-^'#ta.^^*55^Stl.fci^-&C, ± 
lESJffll^Sti. ;J-v;^ ^S^*^e.-^;t?>i^-5«t^i*•■r'- 
^'(Z)^ 1 X -f (RA I D SCD/'-N U 7- ^') 

±ffi#7'-f X^'HV h n-7CJ:0 B6<]i:-rSRA I D 
3^>'U--5^rt®#X'f Xi^^BcORA I D3&4MW3 

f -S^RA I D4i/;W-^F*3©#-r'f X^'^«®>l^^S■r 
^ R A I D 3 & 4 MltOx- ^ cao* < H 1 ® -Y 

(RA I D40D^^'jX'f ) <fe±fi^s-a-x>fd-j^;-r 

•Sx-f ;^j?ge®RA I D3&4«^frSg-ii^1i--53 

[0 0 3 1] '®J:-5f::*%^(-^''^-r(±, RAID3 
&4«itir«taSn?>7'-^C^tT«, RAID3 
Ov'N'Ux-f i:RAI D4©>'^'Jx-f ®2ffiCDA'J7-'f *5 
*^Sn, RAID3i:RAID4ifr'2Kir»^-e# 

[0 0 3 2] ^7t*^Wli. JilBLfeRA I D3&4« 

RA I D40-''^';x-f 

?Nt"r5^i6C^ RA I D3&4«^^®Am;tlS*i: 



RAI D3^1S'\®Am^3^*i:®^t)ff?tJ-CfeS^l 
0^:1.- (Jr:i.-#1) ^RA I D3i/;l'-:/«C, R 
A I D 3 &. 4^m\zn-r ^RA I D4tr i-SU *A'J* 
D^:- KCDSc^mtS^i:, RA I D4(rd;-?)>''^'J7"-f 
^fig • «tJi*S*i:0#t>ff?IJTfe'^)^2©^i- 
(+i-#2) %RAi D4i?';i'--;''Sc, -^rn^ni 

laSJP^iaci^fc-ti-s ^ H ^Sf- J:<9RAID3&4 

SBA- e.n?>»tji*x- ^ ©R A I D 3 ® A 'J 

-f ^:±fS#x-f XiJ'n V hn-^trj;'? g6^Ji:-rSRA 
I D3i>';v--/rt«^x-r :x^^«cr)RA I D3&4« 
ltC»tiiS-y:'&fc*^7)A{il^J5**^teRA I D 3 

® ^ 3. - 1 o /j: V ^ A m ;'3S*«)55t"» t Ji<^ *^iE#^ 
TLfcJie)^, ±faRA I D3^'>'W-:^l^®#x-f Xi? 

^B**^n^nM-r5±ia#RA i d 4 

^»RA I D4^J\^--f\H(D'^r''( x^mW(DMfSrt^ 
RA I D3&4MJ^®x-^lw*-i5< RA I D4®>''?U 
x-f ^^^S-yr-rS^^Kf^x-f X^SBCORAI D3& 
4^St(r*t^it-y:'S/c*©RA I D4ir cfc^/^Ux-f 
• m^^^9^^. ^KR A I D 4 if)\^--:f\zMm 
-rS_hIB^2<7)+3.-C-D/j:V^T'±ia*X h^fitrlE'^ 
i^7=S:a*nL. ±iaRAID4CJ;SA'J-r-f4fiSc-« 

[0 0 3 3] *^^^r^3V^T^i. RAID3&4«^^ 

/j:*3, RA I D4ir Jc^/N-Ux-f 4« • •^Ji'^M 
«%*lllC*fTLfcife*, Mmi^7bfe«^ir(±, 4->X 

[0034] ^tz. ±fSRA I D4tr J:5A'Jx-<45^ 
• *tJi*S*f4. [Bl— C7)^2®^i-©4'T'«, if© 
RA I D4CJ;S U A.-'^'J^O^- K©^*tBL^*J; 

[0 0 3 5] RA I D4««'N®Aai^J 

S*®1^*>^T?'J-^feS^3®^^- (^^-#3) ?:R 

A I D 4T if)v-zfm::-wm^m^w.i^mz^±^t 
(T) %timLxi3<fztb(Dmi(Dmrmim^Bt (.ti- 

W©±[SfiJ:0:;ttV^^2(7)^PB^ (A) 5:falSLT*3< 

fci6fflm2®^pp^fB«^s: (Ab$?x^) t. ±mmi 

Cr)BtPBThlll^©S**fi-twS-rS^PBl®il©^«ffiT'fe 

sm3 0^PBl (t) ^mmLXis<tzisb(Dm3a)mmU 



1S#® (t Uv'::^^) tiZ'D\^Xhmm^m:imzi)r. 
fiRA I D 3mm.^(DAtiitl9^(Dm-tmma^'f'isb-& 

RA I D3^^;^-y*>m^^L/J:v^d;■5^c;^'>-i?a.-;^■r 
ffi*«_hia^ 1 oKFr^i (T) J;o/J^^v^^J0=§r5iff^^rx-r 

(:ic:-efflx^>5:i-;i.^^i a.-JUtW^■t 
^) . ±f5^i®s#w (T) ^±mm3o:)s^m (t) iz 
Mix.tzm^mfztj:m3(Dmr^ it) i:Lx±mm3(D^ 
mmw:^mzmmrr?>}imz. '^(D^'tri^^-juLtzm 

^K*±fE^3©B#PaT (t) Tb^'bmL^W^tzm.'tmtztj: 

m3comm (t) tLx±mm3commmm^mzmm 

(Dmm (A) =S:fr?t^c03CDBtPs1 (t) i: L Titers 

©NFMiHtt^ftciaitL, iiaBso^Pei (t) Ai±m 

mZcD^m (A) JM±i:>5i:o)t«^{r|S0, m2(D^^ 
-Rlfm3a>^ :z.-l,z-z>tj:i}ifiX\.^^^^(D^:^mmz 
•X^'J /J^/j:< i; t 1 -o^^j-'J n.-)VX^fzfs. 

^(Dm.t[t^±X^0:T Lfzmz. 1 ot;:^>;ri>i-;i,X'^ 
o 7t tsi e. {SB t. ±IBB 3 ®^H|E«^afr 

[0 0 3 6] *:^gg(r*3VNT. ±IBII1 ©;^^i^:x-;^ 
_hlBt ^i^iJ^LTV^^, 
•^©^*.tr t ^Ai:*i:5„ "TSi:. ®2®^^-Suf^ 
3 i - C o :^d:*5tlT V ^ ^^(Z).^ i: -r -5 ^ 2 

(07.'rz?:2.-)\.f}V^f:in^^ -zx\t. ^(D^^omn 
\zwt:bmm(D±mmti^i:^'o±^\^h(o (mu. aj: 

n^n^i^. ±tat f±^«9fiio(c:Hff$n-5itJi), 

^ :x - ;e)5ig[t T fr^^n -5 d i: V \ 
[0 0 3 7] Lfc;i5^T:$:^?gtrjoV^-C(i, micD^:x 

(D^mt (A+T) mmi;k[H\z7.^v ^ 



7t 1 oo^l CD4=-i-lr-glJ^{fpi@(7)M**So3k*5oT 

;^y5?a.-;i-sn2>* XCO^-^z^m \t (A+T) 
pfB©S*:0||fTl3S-r-5^WC!)±|5BfipT-e 
fe5Ci:*-?>. fff-fre»$tifc9*« (A+ (p + 

1) T) ^m\ik^\z7.^i? a.-)v^fi^, ip*>, ^1® 

[0 0 3 8] tfc. *^^C^3V^Tf±, 
^{r e. ^cv ^ d: ^ {3 .-^ >c h ^e*> hmmt « r J: d , 

So fat. ')ij^^')^'o^-v(Dxmtsm^^msLtz 

m-kX. ^2(D^ :^-\,Z'Ot£^ii>^!bf\.fzm^\Z\t. ^ 

[0 0 3 9] Sfc, *^§g{3*iVN-Cf±, ^lc3D4-i-{z 

® {i ^ V? i - $ n S ^ ^ J- {3 J; 

■CtSo 
[0040] 

mm^^mLxm.m-r?>. mni:$:mm(D—mmmmiz 
[0 0 4 1] 01 (Dr-f xi?T u-rsai oti, iii— ^ 

«±-e^J^(SRA I D3i;RA I D4®]iits«&iia-r 

Mxtf/N- Ft^^ Fv^:?' (HDD) ^1 1 i:. H 
D (/N- Ft^-c Xi^) 3 h o-^ 1 2 0-l~ 1 2 0-n 
^^e^cSHDnv h a-^g|5l 2fc. v^y 7t 1 3 0-1 
~ 1 3 0-n*^e>^cS^^" y 7 tSBI 3i:. RA I D^P 1 
4 i: , flj^gp 1 5 t ;6> 5> $ ia S o 
[0 0 42] HDD^l Itt, ^ae<}Cmx n®2i!)C7n 
E?lJ^^C-r, mxnM©HDD. gpt.HDDl 10-11 
~ 1 1 0-lm . 1 1 0-21 ~ 1 1 0-2in , 1 1 0-n 
1 ~ 1 1 0-nm i^bii?). 

[0 0 4 3] ZZX\ HDD^l 1 CfcltS x:^(q] (St 
:^(^) ®E?lJT'afeSHDD 1 1 0-11 ~1 1 O-lm 1 

1 0-21 ~1 1 0-2m . • •. 1 1 0-nl ~1 1 O-nm 
(±> HD:3> h o-^ 1 2 0-1. 1 20-2. 120 
-n^z^M$j^TV^S, HDDl 1 O-Il ~1 1 0-lm . 

1 1 0-nl ~1 1 O-nm (fr^«$tiSI2i3 t^f^-T 
#7^'C Xi?3 OOrtJlgR I A®ffiit, SP*>RAID4ffi 
^3 13) it. m2iz^-rXoiz. •^n^nRAID4 
®^;b-^2 4-l. 2 4-n=&«J5^-rSo HD 
Di¥l Ur^ntSy:^!^ ®Be?iJT'*SHDD 
1 1 0-11 ~ 1 1 0-nl . -. 1 1 O-lm ~1 1 O-nm 

(Cg*^^^SBI3^r^-r#■r'^• X^'3 0©:^Ma5OA 



(D^m. SP*>RA I D3&4^«3 1 1 tRA I D3« 
1^3 12) it. mZiz^T^^iz, -^n-^HRAIDS 
Oi>';U-^2 3-1. -. 2 3-m$r«fi?-r-5o 
[0 0 4 4] tsis. *SISfi?^ffi-e«, lo©HD=J>h 
D-5 1 2 0-i ( i = l~n) TJ3 10RAI D4^;i- 
-•/2 4-iA5gf!$^^fc«fiSc%iSfflLTl^?.*^ :^T© 
HDii> h o-^ 1 2 0-i (i = l~n) ir|H||gC0^?S: 

[0 0 4 5] RA I D3i^-'l^--/2 3-in^«^-r-5HD 
D 1 1 0-lm ~1 1 0-nm (ir^^SnSHSlx^f^ 
::^i5'3O0I^MSI5I ACD^«, BP*.RAID4«« 

3 1 3i:, ^jia50A®^J€©— as^^c-TRA I D3& 
4ffii^3 11) li. RA I 0 4:5^ ;l'--/2 4-1-2 4-n 

oy^°';7^-f ^&lflffl^3ffll^?>n, ra i D4i/;i'-^2 4 

-n^r^j^-T'SHDD 1 1 0-nl ~ 1 1 0-nm (ir^^^ 
n-5H3{r^-r#-r-<:^^3 0©^MIiiJOACDMi«. BP 
t.RA I D3&4MteE3 1 1 fcRA I D3«iS3 1 2) 
ii. RA I D 3 ^)V--f2 3-1—2 3-mO.'N°U y- ■< 

[0046] HD3 y h 0-^331 2rtC9HDn > b n 
-■7 1 2 0-1-1 2 0-n{*, ®J^^a51 5*>6®Jg^Cc}; 
0. RAI D4®:3VhD-^i:LT. 
TV^5RA I D4^;i'— :/2 4-1—2 4-nrt©HDD^ 
m-r^<= 1 2 0-1-1 2 O-n 

a, flj»g|51 5>6^?>®m5^ir iO. RA I Diltg^ritfc 

[0 0 4 7] /^~y 7 T 1 3P*3®^^'-J' yr I 3 0-1— ^-^-y 
7rl3 0-na. HD3 y h 1 2 0-1- 1 2 0-n 

[0 0 4 8] RAiD««i 4\t. mmmi s*-?.®® 

r I 3(^(Dy<y y r I 3 0-1— 1 3 0-n®F*3#^^®S 

[0 0 4 9] flJ?Wa51 Sa, gIS^-t±&*:^ 
m^^^n. HD3> ho-^g|31 2S.t/RA I Dt^« 
1 4?r^iiLT««^#:^®J^Sl•r^o ;i ©SiJPaJ 1 5 tt, 

'J 1 5 0*rtJKL-CV^;5<, 
[0 0 5 0] S-C**ig3^^r{i. HDDgfl 1 
HDDllO-ij (i = l~n. j = 1 — m) ©ffiiiSc, 
5ECA1*«If-ifi'^^^j:e)lfHDD 1 1 0-ij 
•2)ia3{3^-rj:d^7'-f;^^3 0®««^, J!>C®3ttl^ 

(a) RAlD3RZf4(DMys-!2Um^n^nM3 1l 

^(Dmm axT. ra i D3&4«Mi:^-r^) 31 1 

(7)«JS3 1 1^0»tii^5(t®g?llwt±, RAID3JtUf4 

[0051] c©ffiiffi3 1 1 *>e>oM*a*c«. 



T. RA I D4CJ;i) U ijA^) ^t!-t)t£\.^^r)iZLtz=i 
[0 0 5 2] Il2tt, ftfe©-9— >'N' (f -f :^^TH'^ 
-a-t3, p°oS^a^L-rRA I D4trd;^'>) 
-5) T'feSo 

[0 0 5 3] V-v-rnOJ^-a-Ct, RA I DSlZiSU:* 

(b) RA I D3CD<^-e»»$n^«Jt3 1 2 

zcD^m i&rf. RA I D3ffiiti;?5^-r^) 3 12s, 

2'N®#tji-^*0^fwt±. RAI D3®/^'JT-'f 
±^^n^o ^tz. r©«Jt3 1 2*jP.<DSc*ttit©Sg 
RA I D3tXi-5 'J :*^<U/!)5fTt'nSo 

(c) RA I D4(7)*"T:-»a$nS«Sc3 1 3 
c:®ffi« (^T. RA I D4«l^i:f^-r^) 3 1 3(i. 

nS, r®««3 1 3'v©»^ii<^®^(r(±. RAID 
4(D^^')y- -< (D^ib^±0S(.:^n^o w©MJ«3 1 3 

A^?>©Sc<^tUL®ll^(rii, RAI D4trJ;^'J*>'^";*5 

[0 0 5 4] *ll^6?^sgc^3V^T. (#hdd i i o-i 

j F*3CD) f-i y.^3 0it^ i^m^lAt. -^rW^fllJW^ 

J« (rtJiSPi A>fe^<««c) -cafe^^l-iiasoAhir^i-it 
x*^m^ti^o f^m^i AURA ID 4mm3i 3\zm 

(Z)^rfflV^^j^-5)„ Lfc*^-,-,:. f^MSB I AfiRA I D4 
-efflJffllSn-5o —yo. ^jlgpOAtiRA rD3&4MlS 
3 1 1 i:RA I D3«:^3 1 2 i: O^T 6^, tf-T 

tzi]^^X. ^l-^aSOAttRA I D3^V^f±RA I D3& 

4xmm^n^o 

[0055]— latr. T^-f :^i?3 Ot-ti. rtJlfiiJi 0^ 
LfcA5oT> JiiaLfeJ:dtr^tilgi50AflJCtr7"7}--r- 

mitm^(D/hm7'-9it. ±mLfz^-^izf>^^mi Am 

izW-Wi-r^m^iiT^o (±M'f-9lz 

4^ ?) -> - , [Hite# *> H ® iij-e-*^± ^ V > fe, 

[0 0 5 6] JitiCiO, ->;^7^A^#:CDtttBi6S[^^I±•r 
-5o 5ii3, gi3r«, RA I D3«i^3 1 2*«RA I D 



CO 0 5 7] rtMSE I Ati^mmoAt<Dm.^cDmm 

:^T®HDD 1 1 0-ij (i = l~n. j=l~ 
m) f^cDikXCDv^-c Xif SOizpiMX-^'O. El 1 4'®^J 

tisnSo c:©^«^tt^^ u 1 50rt®B ui?;^^ 1 

5 1 a)m.nmmit. h^«*>?)©^^T«tist^^ 
[0 0 5 8] mz^ :^mmmmiz:ts\,-f^mrf^. (d 

RA I D3&4Mac3 1 l*^e>0 'J UtO^- KT' 
com^mL. (2) RA I D3&4®JlS3 1 l-vO*^ 
iA<^^, (3) RA I D3M1^3 1 2*^?.(7)Sg^tBL. ^ 
fcfiRA I D3&4«ac3 1 1 *>e>® U A/S-'Jt^L^- 
KT'WSt^aiL. (4) RA I D3MSc3 1 2-^©»t 
ii*. (5) RA I D4ffil^3 1 3*>?>©tt*tBL, 
(6) RA I D4®«3 1 3^C^)#^Ji*^roV^T, 111 

(1) RA I D3&4M1^3 1 1 >6»e>® 'J ;*y<'J*'9^ 

^•r, RA I D3&4«:Sc3 1 1 A>?>(D'J :*^^''J*'9^: 

[0 0 5 9] ^JPSBl 55*, *X h^B*»e,om^A5, 

tr^fs-rsfcJdirRA I D3&4MftK3 1 li^^cDM^ 
ffiL*=fTdij®T'2fe^3^-g-. HDnVhD-^gUl 2rt 
CD#HD:3>-ha-^ 1 2 0-l~l 2 0-nC3i'J-LT, R 
A I D 4 13 J: -5) U U ^tg* 0 ® U - FCDfc*®^^ 

(read#^) ^^fft^ (XT-y^^Sl) „ 'rT, # 
HDn y h o-v 1 2 0-i (i=l~n) l^S^-T^S^^ 

(read^%) Ctt, - VcoMM-tt^^UDD 1 1 0-i 
j ( j 1 ~m©V^-rt^*^) tmmUDD I I 0-ii ^ 

(Dy'^xi^ nmcomm. cmm^m^m^o) -> - t k u 

[0 0 6 0] ^HD3>ha-5 1 2 0-it*, MM^l 
5*>e>-^x.?>n.^^^ (read^^) T'^^SnfcHDD 

1 1 0-ij *>e.©■r-:5'ic*t^L^^TV^ (:^7"->:fs 

2) , iE'S-tMtofcd»S*'5r^x i?-r-5 C^t-^ :/S 

3) „ 

[0 0 6 1] tL, J:.^-*5^j:;{,>,fc;^j.p,{j^ HD^V 
hn-^ 1 2 0-i«X7"f 7^S2Tic*ti5Lfc7'-^'=S: 
^^■•;/7Tgi51 3[*l©/^->-7T 1 3 0-i{3^&^L, ^JWSB 
1 5(rlEm^T^iia-r?> (X7^->:5^S4) . 

[0 0 6 2] hL. HDnyh 
a-v 1 2 0-it±, RA I D 4 C U A U ^Hfi't" 
S (::^7^y:/S5) , Bn*>HD3 y h a-^ l 2 0-i 
a, RA I D4;}^;l/-:^2 4-irtC!)HDD 1 1 0-ij * 



^<fife©HDD 1 1 0-il ~1 1 O-im ^Mmz^ 

fc^aiLfcT'-^Wg^ftbStJi^a^P^rtrjTHDD 1 1 0 
-ij (0y'-9^')iiJ^')-t^o 

[0 0 6 3] HD3Vho-^l 2 0-i«, RAID4 

U 7 7^51 Snoi^^-y 7 7 13 O-iCl 

7) o lo-CtiE:irCfS46^j:*^oitHDD 
ii^^^-t^tji^it. HD:3>ha-^l 2 0-ifiRAI 
D4iZ^^^) ijj^^JitXt CD tLX^ UM^l 5 
izMLX'J-h'Ji.'y- Oij^'i')^-^) ^m^-r^ (7. 
y-yfS8) „ 

[0 0 6 4] Unmi 5lt^ #HD3>ho-v 1 2 0 

^1 2 0-i(Dm:i>^OX^^tjii^it. Ay7TSi51 3rtO!> 
/'^■-;'7T 1 3 0-1-1 3 0-ntfi, HDny^a-^i 
2 0-1-1 2 O-ntzS^LfcT^-^^si^ilftSHTV^^t 
®i:*JKLTX7"u/ :/S 1 Ofrittr, :iCDX7^-;/ T'S 1 
OTti, M^aSl 5(±RAIDil«l 4t^LTRAI 
D3©mtg*eib$-t±, /^-y^T 1 3 0-l~l 3 0-(n- 
l)CD7'-^^-a■fi^^-t±fcf*, •?:®^j5K^©x-^'=S:*X 

[0065] j:.^-^a^L7tHD3 y h n-^ 

1 2 0-icDi!f*5i T;-fe^^e>«. flJ^gR 1 5«;:^7^-;' 
S 1 1 trittfo ;icox7^-;/^s 1 1 -zrfi. $ijfflja3i 5tt 
RA I D^«l 4t3>^LTRAI D3C!)mtl^S«;$ 
■a-. a:^-$:JiaLfcnt— CDHD=i>hD-^l 2 0-i 
<S:^< HDn y h n-^ l 2 0-1- 1 2 O-nl'Ssf^S-T-S 
^•^y 7 T 1 3 0-1— 1 3 0-nCDf'-9A^^^ x.^ — 
^L/iHDn V h n-^ 1 2 0-i*^ic<^m-r^^7'-c5' 
^/-•N'-y^T 1 3 0-i|^(3'; :^;7^U >'^~-;'7 7 130 

-1- 1 3 0-(n-l).©x-^'=l:-^JS^$-B-fc^, ^©-g-fi?^ 

[0 0 6 6] *5t, ^^-$:a*nL/zHD3>hn-^ 
1 2 0-i®|gcAi21':-^±T'fe^^c?>«, ®J^Wg|51 5{±RA 
I Dmmi 4C9RA I D3^tg^S»LTt) ';:*A'J^ 

-)^Tf S (X7-->^S 1 2) o 

(2) RAI D3&4«^3 1 l-sW^^^ii^ 
J!>CC, RAID3&4^1S3 1 1 'v©*tii<^*troV^ 

[0 0 6 7] masi 5{i, h C7)J§S^*5. 

Sn^±»7'-5'®RA I D3&4MJ«3 1 1 -s©*^ 
ji.J5^=SrfT-5 t®-eafe^«-g-, ^-TRA I Da«l 4{rjtet 
LTRAI D3®^tg*SSl$ii:So ^^friORAI 



m•r^>^^*'>'^T 1 30-1-1 3 0-nJ3t&jS^fS C^x 

';/^S2 1) o 

[0 0 6 8] <$J^:{3«JpgBl 5t^. HD3 V h n-^g|51 
2f^<7)#HDn y h n-^ 1 2 0-1—1 2 0-ntr>^t. 
ys^-;/ 7 T 1 3 0-1- 1 3 O-ntrt&^^n/cx-^^. R 

-y2 3-j ( j 1 ~m- 1 cDV>'rn;6^) I^^OSe^i:;^ 
^HDDl 1 0-lj —1 1 0-nj tr«tatr3:h=&:Jt7r: 
-r^ (7.7^^:/S22) o 
[0069] :in*gCtT#HD3>hn--^ 1 2 0-i 
(i=l-n) t^. RAI D4Tc7)^N°'Jx^$:*^L^ci: 
^^6. ys^^y 7 r 1 3 O-i0f^-5^^RA I D3^/;l^--/ 
2 3-jrtCDgfi5i:-r^HDD 1 1 O-ij (gP"bRA I D 
4^;i^-7^2 4-irtc3[)Bfi5^-r^HDDl 1 O-ij ) \Z, 
StJitr^^tl3. ^sSLfcAU-r ^ ?:RA I D4^;i'- 
>^2 4-il^t7)HDD 1 1 O-im tr^tatf (:^7^'> ^/S 
2 3) o C:-T\ RA I D4'Ca)>'N°U7^'< CD^^ti^^O 

[0070] S-THDuyhn-^l 2 0-iti. RA I 
D4^;U~'7^2 4-iF^(^HDD 1 1 0-il -1 1 0-i(m 

-1) ^nm^. gfiijHDDi 1 O-ij (nm^ik^nn.^ 

D3 > h n-^ 1 2 O-iti. geijHDD 1 1 O-ij 
tt<^ffiLfcx-5^^/^^^;' T 1 3 0-1(7)7^-^X^^011. 
/cf^. -cr)5frf*c7)T^-^^^trHDD 1 10-11 -1 
lO-i(m-l) ;6^?>a)tt<^^aiLx-5'c7)gf^tfe&^^MfP^h 
oT>'N"U7^>f. ^^i^-r^o ^LTHDr3> h n-^ 1 2 
±KMffftc7)T^-^^RAID4i/;W->^2 4 
-il^cDgS^HD 1 10-ij ira^Jitrfc^ttr, ^^JSKLfc 
AUT^-f ^RA I D4:^;l'— y^2 4-i(7)HDD 1 1 0-i 

(3) RA I D3^^3 1 2;5^^C7)M<5^mL, ^/tt^R 
AID3&4®iS3 1 1 A^^CD'J::^A'J*L^- KXO 

ySJct^. RA I D3^1S3 1 2;6>^tZ)Sc<^ffit. Sfc^iR 
A I D3&4®i^3 1 1 t^^(0'} :^>'S^U*L^- FTO 

[0 0 7 1] SJffllSBl 5t*. 4^:^ hS«;6-6c5Jg^;6^ 
$n5>t»f^-^^RA I D3®i«3 1 2;6^^tt<5^ffl-r 

fctotrRA I D3&4Mi«3 1 1 ^^^^BS^^mt-^^^ H 
D3 y h o-^ail 2l^c7)#HDn V hn-^120-1 
-120-ntr^LT. RAID4l3cfc^U;^^^^Umtg* 



K(7)fctf)(7)^^ (read^^) ^^^T^ (Xt^ 
^> >^S3 1) o 

[0 0 7 2] HDn y h n-^ 1 2 0-i (i=l— n) 

SnfcHDDl 10-ij ( j 1 — mCDV^-ri^;6^) 
<7)x-^^^i±lL*firV^ (::^x'>^S3 2) . lE'^trf! 

[0 0 7 3] ^jL. J^'7-:^^tj:t^^fzt^^\£. HDny 
hn-^120-iti:^7^^;'>^S3 2"eK<^ffi tfcf"-^ 
=Sry^^>>:7Ta51 3\^(D^'^yy7 1 3 0-itr|&^L. SJ^ 
951 5t3iE'^)is?'T^ii*n'r^ (:xx^;''/S3 4) o :in 

0-it±U;^AU$:tTio-r. «JfflIgBl SirU-K^:^^:^ 

ffl^l"^ (>^7^^y T^S 3 5) o 
[0 0 7 4] ?^m^l 5ti> #HD3y hn-^1 2 0 

6) . x^-~%fiftL7tHD:=F>ha-^l 2 0-i(Df!c 
;6^0'eS)'5^c^«. v^N* -77951 3|^(7)>^N*^>>'T 1 30 
-1- 1 3 O-ntrt^. HD3 V hn-^ 1 2 0-1— 1 2 0 

1 St^RA I Dil«l 4ir^LTRA I T>3(^mm^m 
m^^. ^<-yyT 1 3 0-1-1 3 0-U-\)(Dy'-9'^^ 

[0075] S/z. Ji^-^a^LfcHDii V h n--^ 
1 2 0-icDi5C/i>UXfe^:^j:^tS. MPSB 1 
S3 8^:iiitro r >;/ 3 STti^ M®Si315ti 
RA I D^^l 4(r>^bTRA I D 3 (Z)«tg^«SSj$ 

x^-^il^L/::iit— c7)HD=iy h n->^a 2 0-i 
?r^<HD:3y hn-^ 12 0-1-1 2 O-ntr^^JSr^ 
A>yyr 1 3 0-1—1 3 0-nCC>7^-^ ;6^e). J:.^— =6:® 
^L/cHDny h n-^ 1 2 0-\ti^m^&i^^^'f—9 
^J<yy7 1 3 0-il^ir';;^7>^N*'JSi±. A^y:7 7.1 3 0 

[0076] S/c. Ji^-^ffi^L/cHDr3 y h o--^ 
1 2 0-ic5[)|gc;i>^2i^:JL±'efe^^c^tf. WM^l S\tRA 
I D^«l 4t3[)RA I D3mtg=Sr^fttTtU;^^<U^ 

-«§-T~r^ (>^7^ >-:^S 3 9) o 

(4) RA I D3M«c3 1 2-\c7)»tJi*^ 
^SJctr. RA I D3^i§Sc3 1 2-v^7)S^ii^^roV^T. 12 

[0 0 7 7] SJffligBl 5ti. 4->::^ h^e;6^e>(7)fi^:6^ 

•^n^±&y'-9(D'RA I D3ffii^3 1 2-\cr)»^ii^ 
^^T-5 tcZ)-e3fe^®'^. ^TRA I Dm«l 4ir^tT 
RAT D30^tg^«Bi!}$-ti^o J:ORA I DM 



$:RA I D3T?X h ^^f e y^tT, ^(D^i') 7- -{ ^± 

3 0-1-1 3 0-nC?&Jfl-r^ (Xx->:/S4 1) o 
[0 0 7 8] ^>:(ztlJ®Si51 5tt, HD3>hn-^a5i 
2F«3®#HDr3 y h n-^ 1 2 0-1—1 2 0-n(r5*iJ-L, 
VN*-> 7 T 1 3 0-1- 1 3 0~n\Z^m^ntzv'-'^ ^RA 

2 4-1-2 4-nrt®gS^i:-r-5HDD 1 1 Q-lj -1 1 
0-nj ( j (± 1 — In®V^-r^^A») izm^^tszt^m^ 
-rs (:^xy7^S42) o 

[0079] Cltl^SCtX^HD^iy ho-'7 1 2 0-i 
(i = l— n) fi, ^-N'y 7 7 1 3 O-iOy'-^'SrRA I 

T)4i^;u-:f2 4-iF^©g6<ji:-r^HDD 1 1 O-ij 
( j fi 1 -mODl^-rtiA^) C^^iitf (::^7"5':/S4 

3) o 

(5) RA I D4ffi:^3 1 37!)»^®M*aiL 

RA I D4M^3 1 3A^5>6DK*tt}L^r-:?V^T. 

[0080] 15 a, ;^ h P, (OmmibK 

m±m^(D4-^mr-9 (DRA i D4^ac3 i sA^ibcDm 

^tiiLX'i>^m-^. i6tJi:-r-5HDD 1 1 o-ij ( i fi 
1 ~n®V'.-ria;6\ j fi 1 — m(7)V^■rn*^) ^-^tj-RA 
I D4i/;u-y2 4-i{rm-rSHD3>ha-^aJl 
2rt(Z)HD3>hn-^l 2 0-ifr5*d-tT, RAID4 
CJ:S ;*>'N'';il«B%'9 0'J- FCD/tfeWti^^ (read^ 
^) Sr^fr-rs (XT-yy^S5 1) o 
[008 1] HDr:>ho-^l20-i(±, flj^as 1 5 
/ei^5.#x.5>n?>^% (read#^) T'Mi^^n/cHDD 1 
1 O-ij A^e>©7='-:$'K.^^^^iL%^TV^ (:^7^y:/S5 

2) . JEmizmsbfz7b^^A^^^x.-yi^-t^ {y^y-y-fS 
5 3) » 

[0 0 8 2] i,L> J^9-*5>Ec*--:,;t:^c?>(S, HD3> 

5r^N'-v7TgBl 3f^c7)A--> 7 1 3 0-i}z*&|flL, ^IJ^^I 
331 SCJE'^HT^a^-r^ (Xx->yS5 4) » 
[0 0 8 3] Z.fi\z^L^ ^'y-t^^-:>tztii^f,i^ HD 
3> h o-^ 1 2 0-ifiRA I D4trJ;S 'J*A"J^|g 
fr-rs (X7".y:/5 5) „ fiP*.HD3>hD-vl 20 
-i(±, RA I D4^'>'U-^2 4-i(^CDHDD 1 1 O-ij 
=Sr^<:feTOHDD 1 1 0-il -1 1 O-im %3it«>C, 
^7-->y^S5 2-Ctrofe©i:|^CK<^^ttiL%fTV\ :g:T 
iE# igit) tz ts: h , ;^ y ^fg-e ^^hcot^m 

Dl 1 o-ij c7)T'-:$'^'J;<7>'N'<J-rs„ 
[0 0 8 4] HD3>).a-^l 2 0-itt, RAID4 

A'J Lfc'r-^?r/'-<s/ 7 7^51 3|^0/'<->-7t 1 30-i 

S5 7) <, ZHiz>(iL. JEmiznabtjiti^-otzKDDi^l 



o-et^fft-rs^c?>fS, HD:3> h n-^ 1 2 0-iSR 
A I D4{3J:^ U A/'S•';^iT'^^d:V^4J®t: LT. 
15t3^LTM«i^7 CJ-Kiv-) =S:®a-r^ 
y-y:fS58) „ 

[0 0 8 5] M^9^31 5fi, HD3>hn-^i 20-i 

Si^T*5a*osn;t«'g-(3«, RA I Dmmi 4izml 
TRA I D3^tg=&e»)$-a-r. ^®tSA-->77i3 

0) o m-MmjAm^^Htzm^izit. m 

(6) RA I D4«Jgc3 1 3'\(>D»tii.J?A 
»:(r, RA I D4®i*3 1 3'\0»^^i.;5l^roV^T, EI 

[0 0 8 6] mSBl 5tt, .-J^^ hge*>?>®Jt5^*s, 
m±mm<D/hMy'—9 0)RA I D4«lil(3 1 S'xW^t 

^r'-^') geUir-r^HDD 1 1 o-ij ( i (± 1 - 
n®l^-rt^*\ j 1 -nn(7)V^■r^^*») i:g^M$nxv^ 
^HDn > h a — ^ 1 2 0-i{3>i5j-j;C;-rSAy 7^130 
-iCt&Jft-r^ (;^-r5'7^S7 1) o 
[0087] J!fetSJJ»ggl 5{i, HD3>ha-^i 2 

0-ifr^L, /-^y^T 1 3 o-nzmm^ntzf-s'^^ 

RAJ D 4TC9 7^ -<*±^L/d:*se>, RAID4i/ 
;l.-:/2 4-iF*3©iS<ji:-rSHDD 1 1 O-ij CSg-Ji 
tr^Ifc^JtS^-rs C;^?^-;* 7 2) „ 
[0088] m=&SCtXHDn>hn-vl 2 0-i 
(±, RA I D4Tcr)yN'>;-r-f ?:±figL:^7!)5P>, ^n's/^t 

1 3 0-i®7^-^'=S:RA I D4j/;l/-:/2 4-mcosm 
ii-rSHDDl 10-ij (3«tiitri:#^t3, ^5?Lfe/N° 
Ut-^ ^RA ID4j/;W--/2 4-i|*|C7)HDD 1 1 0-i 

m C*tiitf (;^T-->7"S73) „ tj:^. dCDRAID 
4T-®/N°UT;-i'®^j5^(i, 1 oCDHDn^ h n-^ 1 2 

o-itzifxtrioti^^-^^m-fii. mmLtz (2) ®ra 

ID3&4«J^3 1 l^^mt^^iZisi-f^XT-y^S 

2 3 X0^i Ut-^ (O^J^t 

[0089] ST, friaL^casc^n-^^- 

.•5RA I D4^JS3 1 3;6»6(>DSc^aiL (/iNSr^-^® 
^■J^^mU g6<J^:-r^HDD 1 10-ij t^i^COf 

— ^W.^tiiLfME'm\Z^t>nts:f^^fzt^ib\i^ ^(D^)ij 
A'J©fc*C, ^^HDDl 10-ij =^-S-trRAID4 
i^Jl^--f2 4-iP^(D^mHDD I 1 O-ij l^Af^(D±X(D 
HDD 1 1 0-il -1 1 O-im ^MMLt-t^m^lHL^ 
^*5^*-rSo :i®i:t, h^a*>^fiJffllgBl 5C 
^LTfffc^c I y'OW^im^titzm^. ■icD'Smi. 

tztnl yoW^(DnM.i:tj: ^HD DAK M;it?HDDl 
10-ij ?:^trRA I D3i/>'l— 7'2 3-jTafeSi:l^■5 
MtrLTTi?-trXprtg^e»^T*t. RAID4 



[0090] -^r-e. ZCD<^otj::^M^^mm't^J:o 
hn-^l RAI D4««3 1 3;^)-?>(Z) 

h^^^^^nr^miZ. 3 0C7)^-Kcr)l0;6>Jg^pItg 
tj:^^lZtj:^X\^^, rOGoCD^- Kti. (A) RA 

ID4(Z)'J;^^^^';*0^-h\ (B) RAID4C7)';;^7 
>'N*U^L^-h\ (C) RA I D4CDU;^>'N*»>)^- 

(A) RA I D4C7)U K 

CKZ)^- Kti. tulB (5) <7)RA I D4Mi^3 1 3;(?^^ 

HDDllO-ij ( i l-n^7)V^-rn;&>. j 1 ~m 
(D^^-rriTb^) ^:^tfRAID4^;b->^2 4-irtcZ)^T 
(7)HDD 1 1 O-il -1 1 O-im t3>PtLT U - K#^;6^ 

(B) RA I D4(7)U t^L^- K 

rcZ)^- K-eti. gftj^-r^HDDl 10-ij (D^IZ^) 

(C) RAI D4(7)U:Jb/N*'j^-K 

dCT)^- Kt:ii. gS^J^-r^HDD 1 1 0-ij ^#trR 
A I D4^;W-:/2 4-if^t7)HDD 1 1 O-il —1 10 
-im c7)-5t>. g&tJ^-r^HDD 1 1 0-ij ^^.<^X(D 

h1-^HDDl 1 0-ij Xa)J:-^'-(D^MizmmmiZ^ 
^^HDDl 10-ij ^l^<RAID4^;P-:/2 4-i 
[^(DikllDDib^ibm^72^/utz^-9\z^K>. S^tT^ 
HDDl 10-ij 0)^^-9 ^ ij/'^'J't^o Lfzi!)^'^ 

T. zay'E-y^xit. gfilJht-^HDD i i o-ij -xcd 

T^±rX;6^^^L?'^V^:I^;{J-^«I^E$i^^o fML. Z.cr> 
(C) (7)^- K-T:^fiM<^iii63ic<T. JiiS (A) CO^- 
K'CJ^it'^?ii6'5^-X;&?fe^o rntroV^T. Ell 0 

[009 1] S-r. RA I D4^;l~:/2 4-il^c7)HD 

D 1 1 O-il -1 1 O-im (7) ^t>. 01 Ot3^-r J:'5^^ 
HDD 11 O-il rtc7)M® 1 0 0-l;6^^CDM«^ii<^;!?^;fs 
hSe;{)>^®JfflJgl31 5lZ)(iLXm^^nfzij(Dh:r 
Z,Z,X^m (K<^7i<^^^^®«) 10 0-Hi3-b^ 

9^(D^>( xti^^y)^ ^m^^^ 9 (o^\zjL^-mmt^^ 

^hOh-r^o ^fz^ HDD 1 1 o-il P^(7)«i§jcl 0 0 
-H:i^iS-r^ HD D 1 1 0-i2 0 0-2\z{t^ 

Mn^9 9(D^lZJL^-mm^^^K^. HDDllO-il 
— 1 1 o-im cD-^t). HDD 1 1 o-il . 1 1 0-i2 ^ 

m<m^(DiiDD(DKijt^T^mmz{^^ jz^^mm\tm 

\*^hcot't^o ^tzHDD7b^^(Dm^72<^itt. M/hCDM 
[0092] ZO^otjim-^. ±m (C) a)U:^/N*U^ 



- K-^^HDD 1 1 O-il \^(D^mi 0 0-\(Dv'-9^m 

^^hotf^t. mmi 0 0-10)^^-^9 9 1 2ms 

(D^9 9{Z-D\^X\t. HDD 1 1 0-12 -1 1 O-im CD 

nj^^'r^'^9 9\zji^-mmf)m\^^tzA. ^cd^/s-t^ 
'\^9 9(Di^mffi}^'mQ^t^ztx^n °r 
mx$>^. znizML. 0 0 -KDm^ikcD-^ 9 9 \z 

oV^T^i. HDD110-i2 (Dl^f^.-t ^-^9 9 \Zjl^ - 

mmt-m^fzisbj:~^-^-^±L. ^mzmf^^o 

HDD 1 1 o-il ^^<3S0cDHDD 1 1 0-12 ~1 1 
HDD 1 1 0-12 —1 1 O-im 0*l-;Sf^MSc;6>^c7)K 
tl^'SHDD 1 1 O-il (Dmi^l 0 0-m(D7^-9 },Z^ 

[0 0 9 3] — ±m (A) cr)';;^>'N*';*0^-KT* 
HDD 1 1 O-il (omMl 0 0-10)7^-9 ^m^72<tsm 

^^z\t^ ^-rmi^i oo-i(D9tm±:9 9^m^^hot 

LXzL^^t-^^^r^tK HDD 1 1 0-i2 - 1 1 O-i 
m (DM}^^-r^'^9 9\ZJL^^mmtm^^tzisb^ -^CD^iS 

^^-^99 (Dmi&d^^mm ^t,^z^x')i3^<u ^mx 

W^\0 0-\(DW^(D'^9 9 (2#gfc3#ga) 
^9 9) \z-^\^X\t. i^-Mm;65«fe<. HDDl 1 0 
-il t-h(om.^7h^tl^JEn\z^t>fi^tz}^. JE^tri^T 

[0 0 9 4] ST. *ii*miTt^. mi^(Dmmm>\ 

Sn\Z^ RA I D4ffiSc3 1 3^cZ)Affi:^Jc7)fc«)CD#t> 
fr^lJTab^^^- h U^J) #RAID 

(r^Tti. RA I D.4^;^-y^2 4-1-2 4 

-n) «^r*LTV^>5o laiitr. 1 oc7)ra I D 4 
-:/trm-r^4^^- (UT,. ^:r--#3h|^-r^) CD 

[0 0 9 5] 01 1 t3^V^T. ^^y9'^l 1 1 tZ^JtS 

>^ 1 1 2Tm!^2n^:¥^-Ji> h>U 
<Z>^::l-x> h »;) 1 1 3-Hi. KTfe'5;i>^^V>fi 

h-efe^;6-^^^>'^^ (R/W:7 v^) 113 
1. 'J- K3cV^{i^-r h(7)^ft^:0:^HDD. gPt>@Stl 

h-r^HDD (7^^;^^ga) (omm^ mmm^m 

1132. ')-V/'7^ Vy'-9-%:~'^mz1^m'r^^< 
^yyT\30-m(D^m%%mm^\l3 3^ iy-9T 
VV^ (^SifiSJ^CD^-rHDDrtCDRAI D4MiS3 
1 3(7)i>-^TKUX) 1134. teJ^Sl 13 5.^ 
-K^^J^l 13 6. ^<Dl/0^(D^^tm\^^^\Z 

t-^t^^^x^ m^^fi^minw) (jy±Mm.\ \ 37. 

B:W;)^CD4^^-J^> h U ^mT'^J^y h U>-K^ >^ 1 1 
3 8^*LTV^'5o ^-KSSaj-f 1 1 36ti. RXWy 
^^1 1 3 l;6^U~K?S:^-r«'g^t3ti. RAID4CDU 
;dAU^L^-h\ RAI D4a)U;^/'?U^- K. S.r/ 
RA I D4a)U :^>'N*»;*0^- FCDV>'rn;i?^ 1 
-To ^-K^jgrj^l 13 6ti. R/W^^^^l 1 



if.^-^y\. ij 1 1 3-2- -t, h 'J 1 1 

3 -1 i: mmtD'f- 9m^^ -^i-to 

[0 0 9 6] 5t^©^^-xy b- i i 3-uz 

x>h'J113-l*N *x h^«A^e>«J^a51 5ir*tL 
TRA I D4^>'V-y^2 4-i4'C0HDD 1 1 0-il ®® 
j^l 0 0-l>6^?>®RA I D4-e®Ki?».3i**^Jg7r;Sn;/'c 

#mtTlffi§§-rs» ::oi;t+i-xv h 'J 1 1 3-1+ 

©R/W7^^i 1 3 1 ti'j- F=&, mmmm^i i 3 

2ttHDD 1 1 0-il v'-^T KU:^ 1 1 3 4ttH 
DD 1 1 0-il ^(Dmrni 0 0-l(D%mT Y\y-Xit. 

1 3 3tt3-fei?^^, *-KM3J^ 1 1 3 6l±R 
A I D4CD'J ^/^'Jfct^— K*5^LTV^2>t>®i;T 

^0 0 9 7] S-rWSPl Sti. =¥zL-xyhU 1 1 3 

-l®F*3$^r^^eoT, ra i d4cd'j k-c 

1) o 

[0 0 9 8] r(39«-&, HDnyhn-^l 2 0-i(±H 
DD 11 0-il ODjg^^l^l 0 0-l*^e>CDf'-^'gc*ii 

li, tlJPgRl 5tt^fT4'®^^-x>' h U 1 1 3-1®^ 
- F^9J^-=S:RA I D 4 ® 'J A^-^ U ^- FCStf-T-S 

^fiil 1 37=S:^^RAI D 4® A/^' 'J KC-a-to 

-a-TiEff ^fe+:=L-xv h 'J 1 1 3-i5:o;fe^ii:-r 

. [0 0 9 9] ^J^SBl 5(±. _hIfi5EfTft«>^^-x> h 
•J 1 1 3-l>6^*fT^tgC/j:Si:. ^»x> h U 1 1 3-1 
<nn^\zMr>-Z. R A I D 4 CO >J A A' U ^- K-p®^* 
ji**ff-5J;^fwHD=iy 2rt©HD:3>' 
hn-7l 2 0-i*«JM-r^ (::^xy:;^S8 2) „ 
[0 10 0] r®«-a-. HD3> hn-^ 1 2 0-it*H 
DD 11 0-il ®Jg^®l^ 1 0 0-1 C^itv-r 2)ftfe®H 
DDI 10-12 —HDD 1 1 0-im ©ffilSA^^jCf" 

SgiS^Ji'^x^-AJ^^Lfc^iP.^, «Ji9Si51 5«^fT4' 
®ii-a:-x> h 'J 1 1 3-1®^:- K^3J^=SrRA I D4 
®>J*A'J*0^-Ftr5Efff ftfe® I/Oi: 

®T^*5^V^^'a-C*^*^?>^rBl®±l®«l 1 3 7^^» 
RAID4®'J?!;^N''J*0^-F(Z-e-*Dli-rjEiTt. ^ 
i-xvb >J 1 1 S-l^fc-^^jrg'EUT, m^=S:# 



[0101] ±faRAID4®U*>'N*'J*L^ 

- F-e®M*ii^fc, ±ieRA I D 4® u * A'; ^- F 

-e®fc.^2b'^®WBl. ^®Sc*Ji<^®^^i:^c-^'CV''-5 
HDD%^< HDD'v® I /05*^i*^T"5Itg•efe^„ 

[0 10 2] ^jffligBi 5tt, ±iaEff^®^^-xy h 
u 1 1 3-i*«llfT^tgtr^i?>i:, ^Kxi/ F >; i i 3-1 

®rt§(r«g-:>T, RA I D4®U*>'^''J*'^^- FT® 
St*3i*^fT-5 J;-5CHD3 V h n-^asi 2rt®HD 
=i> h n-v 1 2 0-i=S:*J^W•r-5 (:xx-y^S83) o 
[0 10 3] Z.(Dm^. HD3 > h o-^ 1 2 0-i(i. 
S-rHDDllO-il ®ig^««l OO-lA-e.®^-^ 
M*•ii*S:^TV^, Sgi5f^ii<%ix^-*5|l*bfc'&:e>(^. H 
DDI 1 O-il ^^<^0®HDD 1 10-12 -110 
-im ®>ftJ^;-r'5ffiSc*^5>®tt*ii<^'^tTV\ lEStrgc-^ 

'■imtzfs.^. ■^®gme*)i^ffi*^^s-i:'C\ asti^-r 

SHDD 1 1 0-il ®«^1 0 0-ll^®7^-^ClS^-r 
IJ 'J •r^i&fF=&:> ^ix.li»c<^Ji'^®*/> 

[0 10 4] '® J;dtr*||J6?^SIl-*3V^-Cti, RA I 
D4-C-®M.^?*a.^^'&**3*>e) (^tfe® I/OM**Wc$ 
n-5) U *^<U*0^- FT'fT-5®T'{i:^<T, ^"f _ 

(ae<J®HDDJii,^=S:>!**i:-rs I /01g*®M?l«tr 
/i^BTtg^c) RA I D4®'J ;<7^'^'J*L^- F-^-^.^ii*. 
SrfrVv K.^Ji*x^-*5^±tfc^ce.«, (g«J®H 
DD**|-*i:-r-59JO I /OS*®M^J*fT*^'5Itg'&:) 
R A I D 4 ® 'J 'J ^- FT'Sc*ii'^fTV\ ^nt't 
K<%^iXi^xv-A5^^LfcJg-a-C, RAID4®'JA>'< 

[0 1 0 5] BP*.**i6?^MtC*3V^Tt±, RAID4T 
®/J^fi7'-^®K'^ji.^=^> lfx:t7='-^^®^»7'- 

^'®gc*ji^®^'5^i^i-'J y ^\zm-nwm-^^-7i.fi\^ 

%«7!)»<SIWL-ri''-5fce*, ;^a:-r-^'®fc<^^ii'^®^ 

®St<^ii*=&fT-5ti^=S:liJnS-li-^ ' i;*ST?^^o 
[0 10 6] :^j:*3, mm^l 5\,t:^'ri?^-')y^(D 

ftfe®I/'OS«, i^CRA I D3&4«M3 1 U 
RA I D3««c3 1 2^^® (.^Mr'-i'a)) I 
®?l*:Sr'g-*5iJ^'^iV^«-a-Cf±, :x-ry7^S81. S82 

[0 10 7] ST, ^feC34'<fc^4®-7n-5^^r- hir 
«e-5RAI D3&4«1S3 1 1 *>e.® -J A^^';*'?^- 
FT®ic*ffiLTt±, ^HDnvha-^l 2 0-i (i 
= l~n) it. ^J^asi 5*-e.#x^nS^^ (read^ 
^) TH^SnfcHDD 1 1 0-ij (j^*l~m®V^-r 
*»e>®T'-^Sc';?iaib%fi'V\ jE^trSgfe^^jrA^o 
fc^i:?>, ^®HDn V h n-^ 1 2 0-i«RA I D4^ 
;l^--/2 4-iF*3®HDD 1 1 0-i-l~l 1 0-im =S:T^' 
•fe;^ LTRA I D4T® 'J ;^>'^'J®a=l:fT^o LA^L. 

1 ^®HD3 y h D — ^ 1 2 0-i®<JS^A5'J ;i;/<C'J^S^ 



ffom-^lZltt. j'^^y yr 1 3 O-l-^ 1 3 0-mc7)p^^^i 
t\zRA I Dmmi 4trTRA I D SX^CD'J ^"^'J 
mtj::itt>^^ -^(D^m (RA I D4'CC7)'J;^A^'J&S 

^A';*o^~FT-(Z)K<^ffiLt-otiftw~r^c Z.ZT 

it. futSLfcRA I D4MSc3 1 3-\iZ)Am;^$:«St- 
^fci6(7)^^-#3hti»Jl3. RAID3&4^i^3 1 
IRXfRA I D3MiS3 1 2-\(7)Affi;^^«^St* 'Sfctf) 

[0 10 9] mi 3ti. RA I D3&4MJt3 1 IRU 
RA I D3M:®3 1 2--^CDAait}(Dfzisb(Dmn(Diyo 
S^cD^zr-- (i.:^T. ^^-#lh|^-r^) CO— M?:^ 

RA I D3^;i'->^2 3-1-2 3-m) (JDl&fcli'igtt 

CO 1 1 0] lai 3^3:tel^T. ^yvmi s i tr^sp^ 
n/z.if-f >^ 1 3 2T:^jg^$n'5^^-x>h u 

(7)^^-xyhU) 13 3-Ui. U- KT:^fe'5;6^m^Ji 
■7^ hTfe^;{j^?:^-r>''^^ (R/W:7^i/) 133 

1. 'j-h^X'y^ hf'-9^-m^izmm'r^^'^^yy7 

1 3 0-irt(Z)m^^fe^^#%l 1 3 3. v-iJ^TKl/X 
(RA I D3^;U->^2 3-il^c7)>—^T Kl-:?^) 11 
3 4. S?5§fil 13 5. ^- ^^1 13 6. S:t/<!^^ 
(D=^^-JLyh U^Jg~r»cx> h y >^ 1 13 8^ 
*LTV^^o ^^-xy h u 1 3 3-nro^i:;6^^ftbt7)^ 
i-xvh U 1 33-2- %;. ^»^^-x>hU133 

-1 i: mmcD 7^-9 m^-^tsrt. 

CO 1 1 1] v^l 3 3 6fi. R/W37^>/1 

3 3 1 ;6?U- K^^-rW-^trti. 7C(7) I /0^^t::R A 
I D4cDy ;^7^^'U;5^i£ixM;6>5;6^^^'ro r^Trti. RA 
I D3&4®i^3 1 \t-^^<D'}ti;^'}M'0'^- Vi^(Dm 
^ItitCDm-^O)^. 7U(Dl XOW^lzRAlD4(D'J 

XWyy^l 33 l7b^y-( h^mTm^\Z\tRA I D4 

0)>^^Uy^ ^ ±^t)^'J^^mt^^t^^^^o ZZl:\t^ RAI 
D3&4ffiiS3 1 l^(Dmt&^CDm^(D^. U 7^ >f 

CO 1 1 2] HI 4^i. RA I D3&4M^3 1 1 \,ZM 

ittRAlD4(D^i'Jy-^±^ O'^'J r- ^ - m^i2, 

^^IJ^^-To Z(D^o.-#2{t. RAlD4(D^j\.-'f 
(ZZ-Xrit. RA I D4:^:^;b-y^2 4-1-2 4-n) CD^ 

CO 1 1 3] mi 4tw*3V>T. -^^yV^l 4 1 iZ0kn^ 

n;t;j?^y5^ 1 4 2-e»^sn^^^-x>h u (%m 

C0^:x-x>H<j) 143-Ui. 'J-K(RAID3& 



4mm3 1 1 t3>^-r^RA I D4c7)'j;^/S^';%0^- K 
■efe^7!)^^V^^i^>f h (RA I D4(7)/N^y 
7^>r4JS:*^iel^S^i:»tiA<%^) X^fe^i^SrS^-rv'^^ (R 
y^yy^) 143 1. U-K^V^^±^^ ho^^ir^c 
^HDD. m^Smt-r^UDD (t^^X^SM) 
9J^- (^«M9J-f) 1 432. U-K/^^hf^-^^ 
— B^e^trt&^t-^/N'-y 7 T 1 3 0-if^(7)t&^5fe5feMSftfe 

1 4 33. z^-^Th^u:^ (mmmm^cDm-ruDD^ 

(jy'y-^yVVX) 1 434. tei3S*l 435. flfe(Z)I 

/oh(o=^^t^m^^m^\zt^t'-^nf^o^±Mm. \ 43 

1 438^*LTV^^o ^^-xy h 1; 1 4 3-nro;^^ 
:6^^ftfec7)^:L~x> h U 1 43-2 -t. SK^ii.-x> 
M j 1 4 3-lh^«cZ)y^-^«ie?r^C-ro 
CO 1 1 4] wrT\ =^^-#lCD^fe^(7)^a.-xvh 

u 1 3 3-Hrig^$nTV>'5 I /o^*(7)II^T^rov^ 

T. ^te^^-xy h U 1 3 3-l;6^ h ge;6^ 
ffllSBl SJr^LTRA I D3&4MSc3 1 1 'j :;!7 

fz^^^mz^ ai 5(7)-7n-^^~ 
■T'So c:c7)i:i-4-:x-x> N U 1 3 3-l4'<Z)R/W>'^ 
^1 33 Ifi'J-K^. ^-K:7-^i5^1 3 3 6(i7ucDI 
/OS:*trRA I D4(7)U :^>'N*U;65iei^ST-fe;5r 

CO 1 1 5] -^-tmn^X 5^i. ^^-# 1 C7)5fe^x> 
UTafe^:^^-x> h U 1 3 3-l(7)|:^^{3§eoT. H 
Dn> h n-^g}51 2P^(7)#HDn> h n — ^ 1 2 0-i 

(i=l-n) ir^^LTRA I D4C!)U:dA'J^tg^L 
CZ)';- K<7)/ci6C[)^^ (read^4-) ^^fxL. jg^^S 
tt^^ (>^7^^;/7^S9 1) o 

CO 1 1 6] HD3> ho-^ 1 2 0-iti^lJ®Si51 5 
^(7)Sg^ii<5^^^'eS:^$n;^cHDD 1 1 0-i j ( j 

tt<^^iii6/r^c6. '^(7)tt«^ii^/^T'-^ :Sr/S u/ 7^13 
0-itz*&jWL. SJiUgBl 5JrlEm)S^7=Sra*[I-r^o m 
tr^L. HDDl 10-ij /J)^^iE'S'trM<?^ii^s6:fe;6>o 

HDny hn-^ 1 2 O-it^SJ^a^l 5tzx^ 

CO 1 17] M^asi 5ti. _hiax^^>:/S9 l-e^H 
D3>hn-^12 0-i^>e>(7)^7a^^SCt5i'2>^. 
x^ — $:a*DLfcHDn> h n — ^ 1 2 O-iO&^Sril^ 
^ (X'r';^:/S92) o 

CO 1 1 8] t L. x-^--:§:a*nL/cHD3y h n-^ 
1 2 0-iO[)|gC7:)>OT3b^:^j:^fJ. Wa315t^. y^'>:7 
tSEI 3[^cD^^^';/y 7- 1 3 0-1— 1 3 0-nl3ti. HDn 
2 0-1-1 2 0-ntrg*Lfcx~^;65t&S^ 
Si^TV^^t^7)h*IJifTLT>^T-^>:/S9 3^3iit^o Z.oy 

7.7-v-rs>^3'xz\%. mn^ \ s\tRA\v>mm\ 4\z 

^LTRAID3(Z)^tg&S»j$-^. A';':77 13 0-1 



CO 1 1 9] t/c. ai^-^a*aL/c:HD3>hn<->^ 

R A I DWrn 1 4 t^>^ LT R A I D 3 CD^tg^Sr^aftS 
•tJ-. x^-^gra^Lfcug— coHDny hn-^ 1 2 0-i 
$rl^<HD3>ho~^ 1 2 0-1-1 2 O-ntr^jy-J^^-r^ 
y<';/-7T 1 3 0-1-1 3 0-n<7)'r-5^;6-e>. 
^LfcHD 3 y h n-^ l 2 0-i;6^K<^ffi1-^tf'-^ 
^/s'^>:7T 1 3 0-m\z.')iiJ<^')^^k. A;/ -77 1 3 0 
-1-1 3 0-(n-l)c^7=^-^=S:^J5?$1^:/cft. "^(0^^^. 

[0 12 0] Sfc. x^-^®^L/iHD3 y h n-^ 
1 2 0-ic7)i&7!?^2«±T^ab^^ce>« ClCDct-^tr. 2-c> 

»9 t^ii);6nz/jN$V>) . fljffliasi Sti^oL-xvh U 1 
3 3-Hr>itJS'r^Sl 4tr^LfeJ:^«c^^-xy h U 
1 4 3-l^:t5gLT^^-#2^rofj:^. ^(7):^ii.-:i- 
> h U 1 4 3-lc7)f^#t3t£^T. J^^-^il^Lfc2o 
W_tt7)HD3y hn--^ 1 2 0-it3>^L. RAID4C7) 
V 5t/ U «ltg* 0 'J - KC[)fc46c7)^^ (read^^) * 
mfL. (^T^^y >^S9 5) o 

[0 12 1] Um^l 5;6>e>RAID4t7)'J:^AU^tg 
^ r) ^ ij _ Kc7);^ci6(7)^%;6^#x. ^n/r 2 oJ.:JlJiC7)H D 
n > h n-^ 1 2 0-iti. fijffljgp 1 5 ^ (Z)M<^Ji^^ 
^T^S*$n/rHDD 1 1 0-ij ( j ^il-ma)V>-rn 

LfcS4 4'CZ)y^7"u^ >^S 5^[H11«trRA I D4twJ;^ U 
;^>'^U=Sr3I^Tt"^o ^LTHDnyhn-^l 20-i 
'J:^A^UT^t/3:^j:e). 1 5 tr>^bTIE'S'^T 

[0 12 2] mn^l ±M^:^y--y^S 9 5T^H 

D:3> h u-^ 1 2 0-i;6^^c7)^Ta^^gtt^^h. 
oc-^-^a^L^^cHD r:^ y h o-^ 1 2 0-\(DWL^m^ 

[0 123] ijL. x^-^ffi^L/zHDny ho-^ 

tSBI 3l^cZ)/^^'y7T 1 3 0-1-1 3 0-ntrti. HD^ 
y hu-^1 2 0-1-1 2 0-nl35;^Lfcx-t5';&^t&i^ 

:/S9 3Tni. fij^asi StiRAID^^l 
4t3>^ LTRA I D3<7)mtg^rSft$-ti:> ^"^yyrlS 
0-1- 1 3 O-Cn-DOx-^^-g^^S-drfeft. -^rO-^^ 

[0 124] ^tz. ai^-^a*0L/cHD3>hn-^ 
1 2 0-icZ)i!c;&n-efe^5tj:^tS. SJpgi5 1 5 (i±ia::^x 

5 R A I D«« 1 4 LT R A I D 3 0«tg%®«J 



$'li:> x^-^il*nLfcot— C7)HD=ry hn-^1 20 

-i^l^<HD3>hn-^ 1 2 0-1-1 2 0-n\zM}^s't 

a^DL^cHDn y h n-^ 1 2 0-if)m^lti'r^ty'- 
^^y^yy-r 1 3 0-irtt:iU:^AU$-tt. >''^^^>7r 1 3 
0-1-1 3O-(n-l)0"r-:5^$:-^^$-&fc^. 

[0 1 2 5] ::c7)J:-5t::*l|}6?^SIt::*5V^Tti. 100 
HD=3 y h n^^ 1 2 0-ifc tt;i)^:n^-?ra*tl bfc^-g^ 
t-ti. Ji^-^a^DL/cnt— cDHDny h D-^ 1 2 0 
-i%6S^<HD:3y hn-^1 2 0-1-1 2 0-n^3^j;S-r 
^^^^^-77 1 3 0-1-1 3 0-n<Z)-r-^;i?^e>. 
a^LfcHDn y h n-^ 1 2 O-itm^ih't^t'f- 
^^)<^-^yy 1 3 0-ip^{^U:5(7A^UTr^^o ^Pt>. 'J h 
^-r^P0l;6^;6>;:)-e>'rtrge^7"-^^/^^^>7r 1 3 0-ii:: 
R<^mi±^o \.t^%j. 2oJ.:;l±cDHD=3y h n-^;^>e 

[0 126] 5feJr3$-<?tgI5tD:7n-^-V'- h 

«e-5RAID3&4««c3 1 l-\cZ)S^Jic^-eJi. RA 

I D4-ecD>'N"»J7^>ri5!)^^OfcS?)t3:. Mxt^RAID4 
:5^;l'-7^2 4-i*«HJ{r^;5h. S^^;l'-:/2 4-i^CO 
HDDl 1 0-il -1 1 O-i(m-l) 0>^jS'r^«iS;6-^ 

'^^^l.fs.X^fVitf^^f^X^o ZCDfzi^^ RAID3&4 
ffiJ^Sl l^c7)»^ii<^t3^::*:7k^rBl^^L. ^Jx.^^tf 

yn-KLfct<3!) (tff^>i-xyr3-^(7)tfi;ti) «:UT;V 
ATt^-t vC^TP^Sac7)RAI D3&4M:K3 1 

[0 12 7]^::T\ ZCD<^^tj:-p{=^M.^^mm'r^J:^ 
IZLtz. Scasn/cRA I D3&4®i§g3 I r^cZ)«t 

[0 12 8] *■rftlJ^9a5l 5\t. ^^y. hmmt^^RA i 

D3&4ffii^3 1 I -\(Dm^^72^^t^i^^^ritim^. m 
t^^^-# l\z-Dtj:<'-<^ (^m~r-<^) ^:x-x.yh 
U^^^L. ^»^^-# 1 tro75:<^ (X7^'y:/S10 
1) o ZZX\t. mi 3C^Lfc4-^-xy h U 1 3 3 

^^-xy h U 1 3 3-lC!)R/W7^^1 3 3 
Ki^-fh^^L. ^- K:7^i5^1 3 3 6ti. RAID 

[0 12 9] m^M^l 5ti. ^o.-x.>h U 1 3 3-Hr 
iJgoTRA I Dmmi 4(l^LTRA IDSCDWtm^m 

^j^^^yyrmi S^oy'tfi'^ixl^^^'t^^'^yyT 1 3 0 
-I-l 3 0-ntr*&jW$iJ:^h^tl3. #HD3y hn-^ 



1 2 0-l~l 2 0-m^Mm-t^:ih-C. Ay^rlSO 

-1~ 1 3 O-nrtWT^-^ (!i-^7.h^mA^^(Dy'-9^tz 
It^cD.'^'jT- -() =Sr, Jt^CDRA I DSj/^I— ■/2 3-j 

(j «l~m-lcDl^-m*^) F^CDHDD 1 1 0-lj ~ 
HDDllO-nj izm^ji^tsRAlDSlz^^m^S-^ 
=grfir*3-l±* (;^7-y-;^S 10 2), 

CO 1 30] Vm^l 5ti, 'J 1 33-Hr 

i^^RA I D3CJ;-5)«g-3i<^;65lESil?TL7t:^d:e>«\ 
^K^^-x>h U 1 3 3-1^4.i:CttfieLit^:r-# 

2{3-o*i:<' (Xxs':/S10 3) » -©^Sfi, RA I 

h y 1 4 3-\t^±^^nX^^-4t2lz-otj: 
it^ntzhCDft^. :i(Dm'^. ^0.-111 V h U 1 4 3-1 
©R/W^^i/l 33 1 (i^-r K^^f, 
CO 1 3 1] fIJffllgBl ^fi?L/r:ira.-xV h U 1 

4 3-l^+i-#2f3o/i<'i:, RA I D4-e©>'^'J7" 

ii^7=&a*D-r?> (x7^-> y^s 1 0 4) o 

CO 132]—;^. RA I D4^^;W-7^«CD^i-#2 

h U 1 4 3 -UiftT;-^ 0 tBS 
HTH^tSH, RA I D4-C®>'^U7"-f *5^J5?Sn-5 

(;^7^5':/S 1 0 5) o ClORA I D4^^;i^-:?^^fr^ 
j^^n/o'^U-T^'f ^©i/^l—^rtOHDD 1 lO-i 
m ( i = l~n) tr«tii^n-5o 

CO 13 3] r® J:-5C*|ISS?^IlT-ti. RAID3& 
4ffiJgc3 1 1 -v®#^Ji^:S:, RA I D3tr j:^.'-?U7" 

RA I D4{ri^yN°';7^-f • mti2^^t.(D2&mX' 
firl^. ®^HT?^aT'^^ff*CD«^ji^5iA5l^T (IE# 

T) =Srii*n-r-5«5?i: LTV^^c ZCDtzib. RAID3 
&4mm3 1 1 'N.W^^ii^B^CD^AH-tJicDtitglSliAJ 

CO 1 3 4] ^cfc\ *ltifi?^«|-C«, ±^Ltz^^(Dm 
(RA I D4{r J;SyN°'j7^^':tJ5^ • ;65 
i^7-r^^-ec0W(i, ^^-r-5 7=-^'ttRA I DSTffi: 

CO 1 3 5] is.u ±m:^7--y:fS i OST-fi, ±mL 
fc^oL-xy h U 1 4 3-15r. =^ri-#2P3C!)ift35 
TRA I D4©'J A/^U*'?^- F©M<^3i<?«.J 

©ae&fi, tb, RAI D4®'J;^7>''^''J*0*-FcDK 
*3i.55'— flb®RA I D 3 i?';U-:/^®*tii*-»RA I 
D 4 CD U U * 0 ^- KCDM*ji*CD U h ^ U 



m<:tztb-C'$>^o 
CO 136] Sfc, RA I D4CD';*/N'U^'9^- KCD 
Sgiz*ii^->|s|CRA I D3^^;b--/-^®»tii<^-»RA 

^ (read^^) ^fi^^ J: O^©^,^.©^^-:? ^M*3itf 

CO 1 3 7] iSfelr, 01 ©x-f U'1'^S:g:#© I 

^SSJ^HT'ti, ^JWSi! 1 5 rt©^»^tt^ ^ U 1 5 0 © 

ms#ftfe©^jsstr, fjfem 1 (DmmmmT^^tzB ui? 

1 5 1 «fclrjzfi^S3o©Ui?x5', gpt) 

t Ui?:^;? 1 5 2. TUv?>^^' 1 5 3St;Al^2?y^^' 1 
5 4d5ilJ0aT6^o 

CO 13 8] t 1 5 2it. mmmi stmmt 
^M^tt:mm.-r^tzisb(Dh(DX\ tu-j^x^'iss® 
(T) 1 1 y'o^mizmmzmttzmmtcDm^^M 

CO 1 3 9] TWi^Xr? 1 5 3ti, S^;^f-AS!:*,_htf ^ 
T*3<7ti6©^©-efeS, **Jte3#SlT'(i, ^a.-#l 
i65)n7t— ^©4$lii±©^-a-tr«. — ^S=S:*^©e 

TV^^, •?:©SStt, 1 to^c;6?n-5#x> h 

•;©F«3^ (©s^-ri/os:*) *iiff-rf)©cffl!^$n 

^ Bf S^fs^ =^ (i — ^ ft^tztbX'^^. Z.<Dmiz=f-)sb 

'^!!b'brLtz^m^m^i}D^tzmsi)^±Bd.T t: lt.+x;^ h 

CO 1 4 0] A Ui?;^d7 1 5 4ti, >';^-7^A35:*.±CfB# 
h^«*-e©SJiW^^-CJg^$n-5fflA5:|BljiL 

2. #3-C-tt. ^:i.-x> h ';%r?^i:<-^c. I 

/o©[s]i&, ej2iA#*-?>^SB#rBi©±PKis^m«t 

0. -^©xyhU^JC, -ftk© I/Oi:©^^;*5^V^«-a• 
^ri6»7!)^^B#^B^©Jl^fii 1 1 3 7, 1 4 3 7 i: LXm^^ 
n*, AUv';^^ 1 5 4{ria:5£*HSfifiACt4, — 

#2. ^3izmm^ti^ixow^(Dnn\zwr^mm 
(D±m.m (mcD I yo iKD^FW^Tbm^-^m^izai^A^^mm 

©_hPSfBll 3 7. 1 4 3 7) Jtt/T Wv':^^' 1 5 3© 
rt§ (T) J;0±tV^«*5fflV^^n^„ 
CO 14 1] ST, miCDy' < X^T\y<m.m.X\t. 
:^T-AS:t)±ifBtfr, t Ui^X^' 1 5 2t3^sa<lo*5-fe 
hSn^S C^T^y :/S 1 1 1) o ■^**T;^:x 

?>®J^«^a5 1 5 ltist?, i /os:**s#^ 



tjiioit. ^Ij^aSl 5{±^C9 I/O^*=Sr^0ii^T. ^ 

^L. 5^^E-r?)*^- (+^-# 1 ~#30V^•ri^*^) 
{3o;^<- (XT-y-fS 112), 
[0 1 4 2] iiJcirftiJISiasi 5ti, tUv;^^15 2®fl 
t iiAUS^::^^ 1 5 4®fiiAO:;t/>=&tb«S;L, t <A® 

3) o zo)m,<^Tii. ±m:^7-yfS 1 l iw^SX-t 

[0 143] -rSiifflffliaJl 5t±, #RA I D3i/>'^- 
:f23-l~23-^l^5^rffl^^i^S:^^^-#l!6>e., RA 

1 D30Di^-'l'--/*5fi^L^d:V''J:-5(', 
^r^OffiL, x-y-Vi-^uf-S (:X7"-;/-;fS 1 1 4) » 

[0 14 4] st*. #ra iD4if)i'--f 

2 4-1—2 4-n^trffiS2n-5^n.-#2*^e., 

ra®±RB<ill 4 3 7) *5TUi?X^ 1 5 3CDttTJ;0/jN 
^5 < J.O R A I D 4 0 ^^-'l'- U ^cV ^ J: ^ i 

1 1 5) o 

[0 14 5] ^^{rfljmi 5tt, #RA IDA^Ji--^ 

2 4-1-2 4-n^irfflS$n-5=*-a.-#3A»€>, m^S^ 
Fb1C9±P5<I (fife© I /Oi:®T#*«^tel''«-&lrA>*>S^ 
rBlcD±PSfiil 13 7) *5TbS>;^y 1 53®MTJ:0/^ 
$ < J.oJifB^T- >:/S 1 1 4. S 1 1 5-e:^'!rS?xL- 
Vl^Lfc I/Oi:HDD*5a^L^cV^J;•5'^^a.-x> h 

6) o 

10 1 4 61 ik\zMm^i Sit. ;^7^-> y^.S 1 1 3-S 

11 6Til'*< 1 -ox^v?^— ;wL^c*''S*»=Sr5=-x 

•yi? L (X7^-y7^S 117). '>:^i< 1 1 oxy i> ^ 

T) trjEfff^ y^S 118), 

[0 14 7] mzmmnil 5(*. X7^-;/:^S 1 1 3-S 
1 1 67?;^y5?i-;i/Lifc I/OM*^#HD3> hn 
-^1 2 0-iC^=ffL, :^Tl^T-r^S-e^o 
-:^S 1 1 9) o ^LTffJ^ail 5ti, y^S 1 19 

-C-g^Lfc I/0*5^Ti^7-rSi:> tU-vX^152 

:/S 1 2 0) , >^7^y :/S 1 1 2ltZm^o T 

> ixo(DmMmm-c^^:iti)^^. ±15:^7^ :/s i 

1 8 — S 1 2 OWUfr^cot l-S?:^^ 1 5 20<It«Ji 

[0 148] I':A±(-J;0. :^7-y^S 1 1 8-S 1 20 
^^Oiltfl^T-r^i:, -^-{J^x. yi;x->:/S 1 1 3®* 
ft= (t<A) i)^sS.iLLtj:<tj:^o ::Ct--;'^S11 
3-S 1 1 6-Clot:^'>-S?i-;l't?t5^*»r3 7t«-&Jr 
t bi^:^^' 1 52®ttt*SAUS?:^^' 1 540ffiA 



CM^tSHT C^T^-y^S 12 1) , ::^7^-y^S 1 1 2 
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